MHHHUCTEPCTBO HAYKU 1 BBICIIIEI'O OBPA30BAHHA POCCUMACKOM
DOEJEPALIMA
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AHHOTaNINA

JucuumimHa «ApXUTEKTypa HapaluieibHbIX BBIYMCIUTENBHBIX CUCTEM» BXOJUT B
o0pa3oBaTeNbHyI0 MPOrpaMMy BBICIIETO OO0pa30BaHUS — MPOrpaMMy MarucTpaTypsl IO
HampasieHuio mnoarotoBku/ cremuanbHocTH 09.04.01 «MHbopMaTHka W BBIYMCIHTENbHAS
TEXHHMKA» HampaBlieHHOCTH/crienuanu3anuu «BcTtpoeHHble cucteMbl 00paboTku MHGOpMaAIUU U
ynpasienus». Jucuumnnuna peanusyercs kadenpoit «Neldy.

JlucuuniuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOINX KOMIETSHIIHNA:

OIIK-2 «Cmocoben pa3pabaTbiBaTh OpPUTMHAIBHBIE QJITOPUTMBI M IMPOrPaMMHBIE
CPEICTBA, B TOM YHUCJIE C HCIOJIb30BAHUEM COBPEMEHHBIX MHTEIICKTYyabHBIX TEXHOJIOTUH, IS
peneHns MpopecCHOHATBHBIX 3a1a9»

OIIK-5 «CnocobeH pa3pabaThiBaTh M MOACPHHU3UPOBATH MPOTPAMMHOE M amlapaTHOE
obecrieyeHre NHPOPMALMOHHBIX U aBTOMAaTU3UPOBAHHBIX CUCTEM)

OIIK-6 «CniocobeH pazpabaThiBaTh KOMIIOHEHTHI TPOTPaMMHO-aNIapaTHBIX KOMIUIEKCOB
00paboTKK MHPOPMALIUU U ABTOMATH3UPOBAHHOTO MTPOSKTUPOBAHMS

OIIK-7 «CriocobeH aganTupoBaTh 3apyOeKHbIE KOMILIEKCH 00pabOTKH MH(POpPMALUHA H
ABTOMATHU3UPOBAHHOI'O MPOEKTUPOBAHUS K HYKJaM OTEUECTBEHHBIX IPEIIPUIATAN»

CopepxaHue TUCHUIUIMHBI OXBATHIBAE€T KPYTI BOIPOCOB, CBSI3aHHBIX APXUTEKTYpaMH
[apauIeJIbHBIX BBIYMCIUTENbHBIX CHUCTEM, AHAIU3 MPOOJEMHBIX CUTYyallUH, TEHIECHUUSMHU HX
pa3BUTHUSA U TIPUMEHEHUS.

[IperonaBanre MUCHMIUIMHBI TPEAYCMAaTPUBACT ClieAyIomme (HOPMBI OpraHHU3alUN
y4eOHOro mpoiiecca: JEKIUU, MPaKTUYECKUe/CEMUHAPCKUE 3aHATHS, CAaMOCTOATEIbHas paboTta
o0yyJaromierocs.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAS aTTecTaus B hopme sk3amena (3 cemecTp).

OO6miasi TpyA0EMKOCTh OCBOEHHS JUCUUIUIMHBI COCTaBISET 6 3a4eTHBIX eauHul, 216
4acoB.

SI3bIK 00yUeHUs O JUCIMILTUHE KPYCCKHID)

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

®opmupoBaHue 0a30BOM CUCTEMbl 3HAHWW B OOJACTH APXMUTEKTYPhl MapauIeIbHBIX
BBIUMCIIUTENIFHBIX CHCTEM KakK Oa30BBIX CPEACTB IOCTPOCHUS BBIUMCIUTENBHBIX IIaT(opm
MEePCIIEKTUBHBIX BCTPOCHHBIX CHCTEM 00paboTku MH(poOpManuu U ynpasieHus. Oopmupyembie
IpU M3YYCHUU TUCHMIUIMHBI 3HAHHUS U HABBIKH TO3BOJIAT KaK MPOBOAUTH MPO(heCcCHOHATbHBIN
aHaJlu3, COMOCTaBJICHHE U BHIOOP MapajlieNbHBIX APXUTEKTYpP ISl MPUMEHEHHUS B PAa3IUYHBIX
BBIUUCIIUTENILHBIX CHCTEMaX, B TOM YHMCIIE BO BCTPOCHHBIX CUCTEMax 00pabOoTKU MH(pOpMAIUU U
yOpaBlieHUs, TaK W JaIyT OCHOBY KBaIM(PHUKAMU s HPOEKTUPOBAHUS  HOBBIX
MYJIBTUIIPOLIECCOPHBIX ApPXUTEKTYp W MEPCHEKTUBHBIX TEXHUYECKUX PEIICHUN Uil HX
pealn3aium.

1.2. JlucuumianHa BXOAUT B COCTAaB 00S3aTENIbHON YacTH 00pa3oBaTEIbHON MPOrpaMMBbI
BhIcIIero oopaszoBanus (nanee — OI1 BO).

1.3. TlepeueHb IIIAaHUPYEMBIX PE3YIHTATOB OOYUYEHUS O JUCLUIUINHE, COOTHECEHHBIX C
IIaHupyeMbIMU pe3yibTaTamu ocBoeHus OIT BO.

B pesynbrare u3y4yeHHs AUCHUILUTUHBI OO0YYarOIIUICS JOJDKEH 00J1aaTh CIeIyIIUMU
KOMITETEHIMSIMH UM UX 4YacTsMH. KOMIeTeHIINN U MHAUKATOPBl UX JOCTHXKEHUS TPUBEJICHBI B
tabmuie 1.

Tabnuma 1 — [lepeueHp KOMOETEHIINH U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpA
KOMIIETEHIINH KOMIIETEHIINH JIOCTHIKEHHS] KOMIIETEHIIUU
OIIK-2 Cnocoben
OIIK-2.3.2 3HaTh MeTO/1bl pa3paboTKu
pa3pabarsiBaTh
OpUTHHAIILHBIX AJITOPUTMOB U
OpUTHHAJIbHBIC
MPOTPAMMHBIX TIPOTYKTOB C
QITOPUTMBI U
UCIOJIb30BaHNEM COBPEMEHHBIX
MIPOrpaMMHBIE .
CPEZICTBA, B TOM UHCIE | o OnO HH
ObmenpodeccuoHanbHbIe p ’ OIIK-2.Y.1 ymeTb 000CHOBBIBATH BHIOOD
C HCTIOJIb30BaHUEM
KOMIICTEHIIH COBPEMEHHBIX HH(POPMAITIOHHO-
COBPEMEHHBIX
KOMMYHHKAIIHOHHBIX U
MHTEJIEKTyaIbHBIX .
@ MHTEIJUICKTYaJIbHBIX TEXHOJIOTHH,
TEXHOJIOTHH, ISt
pa3pabaTbIBaTh OpUTHHAIBHBIE
PCIICHITT MIPOTPaMMHBIE CPEZCTBA ISl PELICHUS
po¢eCcCHOHATBHBIX porp p p
npodeCCHOHATBHBIX 3a1a4
3ajau

OIIK-5.3.1 3HaTh COBpeMEHHOE
IIPOrpaMMHOE U arnmapaTtHoe o0ecreyeHne
MH(OPMAaLIMOHHBIX U

OIIK-5 Cnocoben
pa3zpabaThiBaTh U

aBTOMAaTU3HPOBAHHBIX CUCTEM
OIIK-5.Y.1 ymeTb MOAEpHU3UPOBATH

MOJIEPHU3UPOBATH MPOrpaMMHOE U afmnapaTHoe oOecreueHne

MPOTrpaMMHOE U HH(GOPMAIIMOHHBIX U
ObmenpodeccuoHanbHbIe porp (op

anmnapaTHOe aBTOMAaTHU3HPOBAHHBIX CHCTEM ISt
KOMIIETEHIINHU

obecrieueHne penieHust TpodecCHOHABHBIX 3a1a4

MH()OPMAIIMOHHBIX U OIIK-5.B.1 BmageTs HaBBIKAMH

ABTOMATU3MPOBAHHBIX | pa3pabOTKU MPOTPAMMHOTO U

CHCTEM anmapaTHOro 0OecTeYeHHs

MH(OPMaLMOHHBIX U
aBTOMATU3MPOBAaHHBIX CUCTEM /IS
penieHus npodeccuoHaIbHBIX 3a7au

O6menpodeccruoHaabHbIE

KOMIICTCHIIN U

OIIK-6 Cnocoben
pa3zpabaThiBaTh
KOMITOHEHTHI

OIIK-6.3.1 3HaTh annapaTHbIE CPEICTBA U
m1aTGopmbl UHQPACTPYKTYPHI
MH(POPMALIMOHHBIX TEXHOJIOTUHN, BUJIBL,




IPOTPaMMHO-
anmapaTHbIX
KOMIIJICKCOB
00paboTku
uHpOpMaLIUU U
ABTOMATH3UPOBAHHOTO
IPOCKTHPOBAHUS

Ha3HAaYeHUE, aPXUTEKTYPY, METOJIbI
pa3paboTKy U aIMUHUCTPUPOBAHUS
MIPOrPaMMHO-AIIAPATHBIX KOMILIEKCOB
o0bekTa podeccuoHaIbHOM
NEeSATEIIbHOCTH

OIIK-6.Y.1 ymeTh aHaTM3UPOBATH
TEXHUYECKOE 3aJlaHKe, pa3pabaThiBaTh U
ONTUMU3UPOBATH MPOTPAMMHBIN KO JUIS
peteHus 3a1a4 00paboTKU HHPOPMALIUHU U
aBTOMATHU3UPOBAHHOTO IMPOECKTUPOBAHUS
OIIK-6.B.1 BnageTs HaBbIKAMU
COCTaBJICHUS] TEXHUYECKON JOKYMEHTAINH
IO MCIIOJIb30BAHHIO U HACTPOIKE
KOMIIOHEHTOB MPOTPaMMHO-aNapaTHOTO
KOMILJIEKCa

OIIK-7 Cnocoben
a/IanITHPOBATh
3apyOexHbIe
KOMILJIEKCBI
00paboTKu
uH(popMaLuu U
ABTOMATHU3UPOBAHHOTO
IPOCKTHPOBAHUS K
HYXJaM
OTEYECTBEHHBIX
NPEaNPUATHI

Ob6menpodeccuonanbHble
KOMIICTCHITHH

OIIK-7.3.1 3HaTh GyHKIIMOHATBHBIC
TpeOOBaHUS K PUKIATHOMY
IpOrpaMMHOMY O0ECIICUEHHUIO IS
pelIeHHsI aKTyalbHBIX 3324 IPEANPUATHIA
0Tpaciiy, HaIlMOHATbHBIE CTAHJAPThI
00paboTKu MHpOpMALUH U
ABTOMATHU3UPOBAHHOTO MPOESKTHUPOBAHUS
OIIK-7.Y.1 ymeTh NpuBOAUTD
3apy0exHbIe KOMIUIEKCH 00pabOTKH
UH(OPMALIUU B COOTBETCTBHE C
HAI[MOHAJIbHBIMU CTaHIAPTAMU,
UHTETPUPOBATH C OTPACICBBIMHU
UH(GOPMAIIMOHHBIMU CUCTEMaMU
OIIK-7.B.1 BnazseTs HaBbIKAMU HACTPOUKHU
uHTepdeiica, pazpaboTku
MOJTb30BATEIHCKHX IA0JIOHOB,
HOJKIF0UEHHs] OMOINOTEK, 100aBIeHUS
HOBBIX (PYHKITHH

TpyroemMKOCTh 110
Bun yuebHoit paboThl Bcero ceMecTpam
Ne3
1 2 3

Oowan mpyooemkocmsp oucCyunIuUHbL, 6/ 216 6/216
3E/ ("ac)
U3 Hux uacoe npaKkmuueckoi no02omoeKu
AyoumopHhusie 3anamus, BCEro vac. 34 34
B TOM YHUCJIE:

nekuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3ansatus  (113),

(dac)

nabopartopubie padoTsl (JIP), (dac) 17 17

KypcoBoi npoekT (pabota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 146 146
Buo npomesrcymounoit ammecmayuu: 3auer, 33 33
mnudd. 3ager, sxk3amed (3ager, Audd. 3au, Ik3.) i ”

4. ConepxaHue NUCIUTIIAHbI
4.1. Pacnpenenenue TpyA0€MKOCTH JUCIMIUIMHBI IO pa3/iejaM U BUIaM 3aHSITHIM.
Paznensl, TeMbl IUCHUIUIMHBI U KX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3zensl, TEeMbl AUCHHUILINHBL, UX TPYA0EMKOCTb

2.  Mecro aucuuniaussl B cTpykType Ol
JucuumirHa 6a3upyercss Ha 3HAHMUAX, paHee NPHOOPETEHHBIX OOyYaIOUIMMUCSA IPH

W3YYEHUH CIIETYIOIINX AUCIUILINH:
OBM u nepudepuiinpie ycTpoiicTBa
— CxeMOoTexXHUuKa

— DJEeKTpOHHKA

[IporpamMmmMupoBanue Ha si3bIkax AccemOepa
[TporpammupoBaHue Ha 3bIKaX BHICOKOTO YPOBHS

3HaHI/I$[, IMMOJIYYCHHBIC IIpU H3YUYCHUU MaTcpuajia ,Z[aHHOI\/'I AUCHUINIIMHBI, UMCKOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U UCIIOJIB3YIOTCA ITPU U3YUCHUHN APYTIUX AVUCHHUILINH.

3. OOBeM H TPYJO0EMKOCTh JUCIIUILTAHBI
Januble 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 1O TUCHUIIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 10 CeMecTpaM) MpeACTaBICHbI B

Tadaue 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIITUHbI

Jlexkmuu | 113 (C3)| JIP KII/KP
Pa3nensl, TeMbI JUCHMILINHEL (1ac) (aac) (ac) (aac) CP (uac)
Cemectp 3

Paznmen 1. Kiaccudukarus apxurektyp 2
napajiebHbIX BEIYMCIUTEIbHBIX CUCTEM.
Pazgen 2. ITapannennsM Ha ypoBHE MAITMHHBIX 5 3 32
KOMaH.
Pazgen 3. SIMD napannenusm. 2 2 14
Paznen 4. IlapamiensHble apXUTEKTYPBI € OOIIAM 2 4 30
aJ]pECHBIM IPOCTPAHCTBOM.
Paszpen 5. ITapamienbHble apXUTEKTYPHI € 4 4 30
pacnpeesieHHOH MaMsIThIO.
Pasnen 6. ITapamnensusle apxutektypsl ¢ GPU. 2 4 40
Hroro B cemectpe: 17 17 146

Hroro 17 0 17 0 146

[TpakTHueckass TOATOTOBKAa 3aKJIOYaeTCd B  HEMOCPEJACTBEHHOM  BBIIOJHEHHUH
Oo0y4aroIMMHUCST ~ OINpENeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSI3aHHBIX C  Oy;ayei
npodeccnoHanbHOM e TEIbHOCTBIO.

4.2. CoaepxaHue pa3iesioB U TEM JICKIIUOHHBIX 3aHSITHH.
ConeprkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHATHH TIPUBEACHO B TabIuIe 4.

Tabnuma 4 — ConepkaHue pa3iesioB U TEM JICKIIMOHHOTO ITUKJIA

HOMep pas3aciia HazBanue u COACPIKAHUC PAa3ACIIOB U TCM JICKIIUOHHBIX 3aHATHHI

1 Krnaccudukanus apXuTeKTyp MHapaieldbHbIX BBIYUCIUTEIbHBIX




CHUCTEM.
Hanpasnenus pazputusa apxutektyp napamienbubix BC. Kiaccer
napauieapHbelXx BC. CynepKoMIbOTEpPHI.

‘ (uac) ‘ JIVHBI

[TapayienusM Ha ypOBHE MalIMHHBIX KOMaH[.

KongseliepHas opranu3anusi MUKpOIPOLIECCOPOB
CynepckalisipHble apXUTEKTYpbl MUKPOIIPOLIECCOPOB
VLIW-apxXuTeKkTypsl MUKpPONIPOLECCOPOB. MyIbTUTPENOBBIE H
MHOTOS,IEpPHBIE MUKPOIIPOLIECCOPHI

SIMD mnapamnenusm. [puauuner SIMD o6pabotku. IIpumeps
SIMD komnbroTepoB. SIMD apXUTEKTYpbl MUKPOIIPOLIECCOPOB.

[TapamnenbHble  apXUTEKTYpPbI c of0mmM  aapecHbIM
MIPOCTPAHCTBOM.

Apxurekrypsl SMP. [IpoTokosbl noajiep:xanus KOre€peHTHOCTH
Kkomeil. ['ereporeHHbie MyJIbTHIPOIECCOPBl. ACHUMMETPHUYHBIC
MYJIBTUIIPOLIECCOPBI.

DSM-apxutektypbl. Apxutekrypa NUMA u ccNUMA.

Cemectp 3

1 | Ilapannenu3m Ha ypOBHE MAIIMHHBIX KOMAH/. 3 2

2 | SIMD mnapamnenu3m B apXUTEKType 3
MHPOIPOLIECCOPOB

3 | [lapannensHble apXUTEKTYpPBl C OOMIUM 4 4
aJPECHBIM IPOCTPAHCTBOM.

4 | INapamrenpHBIE APXUTEKTYPHI C PACIIPEICICHHON 4 5
NaMsITBIO.

5 | IapannensHbie apxutekTypsl ¢ GPU. 4 6

Bcero 17

Paspnen 5. IlapajuienpHble apXUTEKTYypbl C pacIpeAcICHHON
MaMSTBIO.

Knactepubie BC. JlareHTHOCTh meperaud JaHHBIX IO CETH.
OcoOenHoctu Tomoyoruu KoMMmyHHKanmonnoit cetu [IBC.
Tononorus runepky6a. 2D-3D pemetku. FatTree. Ilpumepsi.
Texnonorust hadoop. Pacnipenenénnas ¢aitnosas cucrema hdfs.
[Tapagurma map reduce. Hadoop streaming. Anroputmsl Ha map
reduce. I'pads1 B map-reduce.

4.5. BrInonHEeHHE KypCOBOTO MPOESKTa/ KYpCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4Jarommxcs

Buzasl camocTosiTeNbHOM paboOThI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuma 7 — Bunbl caMocTosTeIbHON pabOTHI U €€ TPYA0EMKOCTh

Paznen 6. [lapanmnensusie apxutekTypsl ¢ GPU.

['uOpunnas mopnens Beuucienuil. Apxurekrypa GPU. Unified
Virtual Addressing. Compute Capability. [IporpamMmmuas mMomens
CUDA. . CUDA-noroku. HWcnons3oBanue pinned-naMsaru.
Paznensemass mamsars. Tunel mamsatu B CUDA. Peructpel u
JokanbHasg maMaTh. Ontummsanust padoThl € pa3aenseMoit
namsTelo. [lapamiensHas peayKiusl.

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITUS
TeMmbl MpakTUUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEACHBI B TabHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHS U UX TPYJI0EMKOCTh

3 aux Ne
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYdOEMKOCTh, |MPAaKTHYECKOH |pasniena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIUHBI

. Bcero, | Cemectp 3,
Bug camocrositenbHO# paboTh
qac qac
1 2 3
N3yyenne TeopeTuueckoro MaTepuaia
60 60
qucuuruael (TO)
Kypcosoe npoexkrupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Boinonnenue pedepara (P)
IlonroroBka K TeKyLieMy KOHTPOJIIO 60 60
ycrneBaemoctu (TKY)
Jlomamnee 3ananue ([13)
KonTponbuble padoThl 3a0uHUKOB (KP3)
IToaroroBka K IpOMeEXyTOYHOMN 26 26
arrecrauuu (ITA)
Bcero: 146 146

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlaboparopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IPUBEICHBI B TadIuUIIE 6.

Tabauna 6 — JlaBopaTropHble 3aHSITHS U UX TPYJIOEMKOCTh

5. IlepedeHp yueOHO-METOIUIECKOTO 0OeCTIeueHUs
JUIsL CAMOCTOSITENIbHON paboThl 00yUaroImuXcs M0 AUCHUIUIMHE (MOJTYJIIO)
Y4eOHO-MeTOINYECKHE MaTepUasbl JUIsl CaMOCTOSITENIbHON paboThl 0OYyYaroIIMXCsl yKa3aHbl B

IL.I. pa3zenos 6-11.

6. IlepeueHp MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX M3JaHUN
[lepeueHp neYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/ITaHUM MpUBEIeH B Talbuie 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

No

/o

HaumenoBanue nabopatopHbix paboT

W3 aux No
MPAaKTUYECKOM | pa3zena
MMOATOTOBKH, | JUCIIWI

TpynoemMkocTs,
(dac)

KomiuecTBo 3k3eMInIsipoB B
Mudp/
URL anpec bubnuorpaduyeckas ccpiika Oubmoreke
/P (KpoMe JIEKTPOHHBIX IK3EMILISIPOB)
004 T 96 I'yceBa, A. U. BeiunciuTenbHBIE CUCTEMBI, 13
CETH W TeJIEeKOMMYHUKauu [ Tekcr] :




yuebnuk / A. U. I'ycesa, B. C. Kupees. - M. :
Axanemus, 2014. - 288 c.

004 O-66 Opuos, C. A. Opranuzauus 9BM u cucrem.
OyHIaMEHTaIBHBIN KypC 110 apXUTEKTYpE U
CTPYKTYpE€ COBPEMEHHBIX KOMIBIOTEPHBIX
cpenct [Tekcrt] : yueOHHK 119 OaKaiaBpOB U
maructpoB / C. A. Opnog, b. f. lunskep. -
3-e u3n. - CII6. : [IMTEP, 2014. - 688 c.

681.3 T 18 | Tanenbaym, DHIIpI0. APXUTEKTypa
KoMIlbloTepa. - 4-e usa. - M. u np. : Ilutep, 3
2005. - 698 c.

004.38(075) | Cnepanckuii, B. C.  CurnHanbHbie 20 k3.
C71 MHKPOIPOLIECCOPHI U UX MPUMEHEHUE B
CUCTEMaX TEeJIEKOMMYHHKAIUI U

ANMEKTPOHUKU: yueOHoe nocodue/ B. C.

Cnepanckuii. - M.: I'opsiuast muHus -
Tenexom, 2008. - 168 c.,

(004.4/J1 | Jleun, M. I1.. [NapamnensHoe 10
36) MIPOrpaMMHUPOBAHKE C UCTIOJIb30BAHUEM
OpenMP: yuebnoe nocodue/ M.: BMUHOM.
JlabopaTopus 3Hanui, 2008. - 120 c.

AcrankoBuu A.M., Hleitnnn FO.E.
BceTpoennsbie cuctemsl ynpasieHus. YdeOHoe
nocobue. / 'YAII, CIIo., 2011 1., 221 c.

multiprocessor%20programming.pdf ‘

8. Ilepeuenb nH(MOPMAIIMOHHBIX TEXHOJIOTHIMA
8.1. Ilepeyenr mporpaMMHOro oOeCIe4YeHus, HCIOJIB3yeMOro TIPH OCYIIECTBICHUH
00pa30BaTEeNBHOrO MpOoIiecca 0 AUCIUILINHE.
[lepeuenp UCTIONB3yeMOTr0 IPOrPAMMHOTO OOecIeueHHs npeacTaBieH B Tadmuie 10.

Tabnuna 10— [lepeyenb nporpaMMHOro o0ecrneyeHust

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn UH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3YEMBIX pu
OCYIIECTBIICHUN 00pa30BaTEIHLHOTO MPOIIecca MO AUCIHUIUINHE

[lepeyenp HCMONB3YEMBIX HH(POPMALMOHHO-CIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabyurne 11.

Tabauma 11— Iepeuerr HHPOPMAITMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HauMmenoBanue

He npenycmotpeno

9. MarepuanbHo-TeXHHYECKas 0aza
CoctaB MarepHalbHO-TEXHUYECKOM 0a3bl, HEOOXOOUMOW il  OCYLIECTBJICHHUS
00pa3oBaTeNBHOrO Mpoliecca Mo AUCIHUILIMHE, IPEACTaBlIeH B Tadmuiel2.

Tabauma 12 — CoctaB MaTepralibHO-TEXHIUYECKOH 0a3bl

B.®.Menexun. BerancinTenbHbIC MAITUHEL,
CUCTEMBI U CeTH. YUEOHHK TSl CTY/I. BBICIIL.
yue0. 3aBenenuii / B.®.MenexuH,
E.I'.ITaBnoBckuii. — M.: M3narenbCckuii LEHTP
«Axagemusy», 2006. — 550 c.

7. IlepeueHb 37IEKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos MH(OPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JTUCIMILIMHBI
npuBesieH B Tabmuue 9.

Ne HanmenoBanue coctaBHON 4acTu Howmep aynuropun
n/m MaTepHaTbHO-TEXHUYCCKOM 0a3bl (ip1 HEOOXOTUMOCTH )
MynbTuMeauitHas TeKIINOHHAs Ay AUTOPUSI 52-33a
2 | CnenuanusupoBaHHas 1aboparopus «BcTpoeHHBIX 12-29

KOMITBIOTCPHBIX CUCTEMD,
BKJIrO4as y‘le6HO—I/ICCJ'ICI[0BaTCJ'ILCKI/Ie CTCHObI ((BCTpaI/IBaeMBIe
MHOT'OSAJACPHBIC U TAPAJJICITIbHBIC BBIYMCIUTCIIBHBIC CUCTCMbBI»

3 YuranbHbIA 3a71 OMOINOTEKN

10. OueHouHble CpeACTBA A7 IPOBEACHUS POMEKYTOUHON aTTeCTallun
10.1. CocTtaB OIIEHOYHBIX CPEACTBIJISA MPOBEACHHUS IPOMEXKYTOUHOW aTTecTaluu
o0yyJaronuxcs Mo JUCHUTIIMHE TTpUBE/eH B Taoumie 13.
Tabnuua 13 — CocTaB OIIEHOYHBIX CPEACTB JAJISl MPOBEACHHSI TPOMEKYTOUHOM aTTecTallu

Bua npomMeXyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH CHucok BOIIPOCOB K 3K3aMCHY;

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PpECYpcoOB HHGPOPMALMOHHO-
TEJIEKOMMYHUKAIMOHHOU cetn «HTepHEeT»

URL anpec Haumenosanue
http://parallel.ru/ JlaGopatopus [TapannenbHbIX HHYOPMAITMOHHBIX

TexHoJoruil HayuHo-uccienoBaTeabCcKoro
BBIYHUCIINTCIIBHOTO ueHTpa MOCKOBCKOFO
TOCYIapCTBEHHOI'O YHUBEPCUTETA UMEHU
M.B.JIomonoOCOBa

http://coolfire.insomnia247.nl/ Maurice Herlihy, Nir Shavit. The Art of Multiprocessor
c&mt/Herlihy,%20Shavit%20- Programming. Morgan Kaufmann Publishers, 2008. 529
%20The%20art%200%20 p.

10.2. B kauecTBe KpUTEpHUEB OLEHKH YpPOBHA C(OPMHUPOBAHHOCTH (OCBOEHU)
KOMITETEHIMI O0ydaronMMucs MpUMeHsieTcs S-0ajibHasi IMIKana OLEHKH c(hOopMHpPOBAHHOCTU
KOMIIETEHINH, KoTopas mpuBejeHa B Tabnuie 14. B TeueHne cemectpa MOXKET HCIIOJIb30BAaThCA
100-0annpHas  ImKaja  MOAYJBHO-PEUTHHIOBOM  CHCTEMbl  YHHBEpPCUTETa,  IpaBHIia
HCIIOJIb30BaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kpurepuu orieHKH ypoBHS c(POPMUPOBAHHOCTH KOMIETEHIIHH



http://parallel.ru/

Or11eHKa KOMITETEHITUH

XapakreprcTrka chOpMUPOBAHHBIX KOMITETEHITUI
5-OayUIbHAs IKaIa P p (opmpo

OO0yuaromuiics:

— r1y0OOKO M BCECTOPOHHE YCBOUJI MPOTPAMMHBIN MaTepHra,

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;,

— ONUpasiCh Ha 3HAHWS OCHOBHOM M JONOJHHUTEIBHOW IJIUTEpPaATypHI,
«OTJIMYHOY TECHO CBSI3BIBACT YCBOCHHBIC HAYYHBIC TOJOXKCHHUS C MPAKTHYCCKOU
«3AUTEHOY NeSTEILHOCTHIO HAPABIICHHUS;

— yMes0 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMBIE HM UJIEH;

— JIeJIaeT BBIBOIBI M 000OIIEHHUS;

— CBOOOJIHO BJIJICET CHCTEMOM CIICIUAIN3UPOBAHHBIX MTOHITHH.

— OPaBUJILHO BBIMOIHUI OT 90% 10 100% TeCTOBBIX 3ajaHui .

OOyuarommiics:

— TBEPAO YCBOWJ IMPOrPAMMHBIN MaTepuall, TPaMOTHO U IO CYIIECTBY
W3JIaraeT €ro, ONMMPasCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOLIO» — YBSI3BIBAET YCBOGHHBIE 3HAHHUS C MPAKTUYECKOW JeATEIbHOCTHIO
«3a4TEHO» HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJaeT BBIBOJIBI M 0000IIEHHMS;

— BJIAJICET CUCTEMOM CIEeIMAIU3UPOBAHHBIX TTOHITHIA.

— nMpaBWJIBbHO BeIMOJHUA OT 70% 10 89% TeCcTOBBIX 3aaHui .

—06y11a101u1/1ﬁc51 YCBOUJI TOJIBKO OCHOBHOMH HpOI‘paMMHHﬁ MaTcpHral,
0 CYHICCTBY H3JIaracTt €ro, ONnupasCb Ha 3HAHHUA TOJIBKO OCHOBHOM

JUTEPaTYpPhL;
— JIOIYCKaeT HeCYIIECTBEHHbIE OLIMOKN U HETOYHOCTH;
«yIOBJICTBOPUTENIGHO» | — UCIBITHIBACT 3aTPy/IHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUI
«3aUTEHOY HaIpaBJICHUS;

— c1ab0 apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— 3aTpyAHSETCS B OPMYIMPOBAHUU BBIBOJOB U 0000IIEHUN;

— YaCTHYHO BJIAJICET CUCTEMOM CITCIIUMAIM3UPOBAHHBIX MTOHITHH.
— MPaBHJIBHO BRINOJHUA OT 51% 10 69% TecTOBBIX 3aaHu .

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOH YacTH MPOTPAMMHOTO
Marepuana;
— JIOTyCKaeT  CYNIECTBEHHblE  OIIMOKM W  HETOYHOCTH  IpHU
«HEY/IOBIIETBOPUTEILHOY» | PACCMOTPEHUH MPOOJIEM B KOHKPETHOM HAIPaBICHUH;
«HE 32UTCHO» — HCIIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IIPUMEHEHNUH 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKECHHS,;
— He (OpMYJIMPYET BBIBOAOB M 0000IICHUH.
— NPaBUJILHO BBINOJTHUI MeHee 51% TecTOBBIX 3alaHuil .

10.3. TunoBble KOHTPOJIbHbIE 3aJaHUsI WM UHBIE MaTEepPUAIbI.
Bompocsl (3agaun) Ass 9K3aMeHa IpeIcTaBIeHbl B Ta0uie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9Kk3aMeHa

9 CynepckajiipHO€e pacnapajieuBaHysl BblnoaHeHust komana. | OIIK-7.V.1
10 CynepcKaipHble apXUTEKTYpbl MUKPOIIPOILIECCOPOB OIIK-7.B.1
11 VLIW-apxXuTeKkTypbsl MUKPOIIPOLIECCOPOB
12 MyIbTUTPEI0BBIE MUKPOTIPOLIECCOPHI
13 MHorosiiepHble MUKPOIIPOLECCOPHI
14 SIMD napamnemu3m. [puniunsr SIMD o6pabdotku. [Tpumepsr
SIMD kOMIIBIOTEPOB.
15 SIMD apXuTeKTypbl MUKPOIIPOLIECCOPOB
16 [TapanenbHbIe apXUTEKTYPBI € OOLTUM aPECHBIM
IIPOCTPAHCTBOM.
17 Apxutextypsl SMP. ['eTeporennbie MyJIbTUITPOLIECCOPHI.
ACHMMETPUYHBIE MYJIbTUIIPOILECCOPHI.
18 I1poTOKOJIBI MOIJIEpKAHUSI KOTEPEHTHOCTH KAIICH.
19 DSM-apxutekrypbl. Apxurekrypa NUMA u ccNUMA.
20 [TapasnienbHble apXUTEKTYPhI C pacOpeaeICHHON NaMSIThIO.
21 Kinacrepnsie BC.
22 CynepKoMIblOTEpHI
23 [TpoekThl neTadaonoBbIX KOMIIBIOTEPOB
24 JlaTeHTHOCTH Mepeaauu JaHHbIX 10 ceTu. OCOOCHHOCTH
TOIOJOTHH KOMMYHHKaloHHOM cetu [1BC.
25 Tononoruu cuctem cpszeit napamienbHbix BC Tononorus
runiepky0a. 2D-3D pemetku. FatTree. [Ipumepsl.
26 Metoapl KOMMYTallUM W MaplIPyTH3ALHUU B MMapauIeIbHBIX
BC
27 ['uOpunHbie apxutekTypbl. PIM-apXuTekTyphl
28 Mogenu MoTOKOB JaHHBIX
29 ApXUTEKTypa MapajieIbHOTO BRIYUCIUTENS C YIPABIECHUEM
MOTOKOM JIaHHBIX
30 Texnonorust hadoop. Ilapagurma map reduce.
31 AnroputMbl Ha map reduce. I'padsl B map-reduce
32 [TapamnensHble apxuTekTypbl ¢ GPU.
33 Apxurekrypa GPU.
34 CUDA-notoku. Tunsl namsatu B CUDA.
Bormpocs (3anaun) s 3aueta / qudd. 3aueta npeacrapieHsl B Tadbaune 16.
Tabnuma 16 — Bonpocs! (3agaun) s 3auera / audd. 3auera
Kon
Ne i/ [Tepeuens BompocoB (3ama4) amns 3adyera / audd. 3auera HHKATOPA

Y4eOHBIM IJIAHOM HE IPEIYCMOTPEHO

Kon
No /it [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa sHMKaTOpA

1 Kiaccs! napamiensusix BC OIIK-2.3.2
2 Mertoab! nokampHOTO napaysienu3M. [lapamrennsm Ha ypoae | OIIK-2.V.1

KOMaH/I. OIIK-5.3.1
3 KonBeiiepHas oprann3aiysi BBIYUCICHUM. OIIK-5.V.1
4 KonBeiiepHoe pacnapajuieTMBaHHE BBIITOJHEHHS] KOMaH/I. OIIK-5.B.1
5 IIpumeps! KOHBelepa BoioaHeHHs koMan . Intel u MIPS. OIIK-6.3.1
6 KoHQIMKTHI B KOHBElepe. OIlIK-6.V.1
7 O06paboTka BeTBJICHUI B KOHBEHEpe KOMaHI. OIIK-6.B.1
8 [Ipenckasanue BETBICHUN B KOHBEHEPAX. OIIK-7.3.1

[lepeueHp TeM Uil BBHIIOJHEHHS] KYpCOBOIO IIPOEKTa/ KypcoBOM pabOThl NpeacTaBieHBI

B Tabure 17.

Tabnuma 17 — IlepeyeHb TeM i BHIIOJIHEHHS] KYPCOBOTO MTPOEKTA / KYPCOBOM pabOThI

[TpumMepHbIii IepedeHb TeM ISl BBIOJIHEHHs KypCOBOTO IPOEKTa/ KypcOBOH

Ne n/m
paboThl
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
Bompocel Ui TIpoBelleHUS TPOMEXKYTOYHOM aTTECTAlMH B BHJE TECTUPOBAHHUS

npencTaBieHbl B Tabmuie 18.

Tabnuua 18 — [IpumepHbIit mepeueHb BOIIPOCOB ISt TECTOB




Ne i/t

[IpumepHbIil mepedeHb BOMPOCOB 17151 TECTOB

Kon
UHMKATOpa

KoH}uKT 110 1aHHBIM MOKET OBITh OOHAPYKEH anmapaTHo MOCIe TOTOo,
KaK OCYIIIECTBJICHA!

* IeKoMpOBaHUE U BHIOOPKA ONEPaHI0B

* BBIOOpKA KOMaH Ibl U ee aemundparmst

* 3amKCh Pe3yJIbTATOB

* BBIOOpKA OTICPaHJIOB M BHINIOJIHEHUE BBIUYMCIICHUM

CrniocoOb1 ycTpaHeHus: KOH(DIUKTOB B KOHBeHepe:

* VI3sMeHeHue nopsKa cie10BaHus HHCTPYKIUH

* PacripeniesnieHue HHCTPYKIMIA Ha pa3Hble KOHBEHEPHI
* JlobaBnenue nHcTpyKimu NOP

* VickioueHne KOH(PJIUKTHBIX HHCTPYKITHHA.

Y CTaHOBUTH COOTBETCTBUE:!
1. UcTunHHBINM napamienu3m
2. BupTyanbHbli Mapajiean3m

A. 321,[[8.‘11/1 BBIITOJIHAIOTCA OJHOBPECMCHHO HA pPAa3JIMYHbIX
BBIYHMCIINTCIBHBIX yCTpOﬁCTBaX.

b. 33.,[[21‘11/1 BBITTOJIHAOTCA HA OJHOM ITPpOUECCOPEC, UCITIOJIB3YS PCIKUM
pasacJICHUA BPEMCHHU.

APXHTEKTYPBI ITPOLIECCOPOB € TOAJCPKKON TUHAMHUUECKON
pexoHpurypanuu:

* ARC

* ARM

* Xtensa

* RISC-V

* X86

[lepexmnouenne KoHTeKcTa B MHOro3zasaddbix OC u cpepax — 3710...

Kak MOKHO yCKOPHTB BbI30B (M UCKJIIOUUTH BETBJICHHUE) OAHOM U TOM ke
acceMOJIepHOI MHCTPYKIIMH, €CJIM OHA BBIMIOJIHAETCS B IIUKJIE 3 pa3za?

* Co3nathb emé 2 napajuieabHbIX OTOKA, KaX bl U3 KOTOPBIX
BBI3bIBAET UHCTPYKIIUIO

* YOpaTh IMKJI ¥ BBIIOJIHUTH HHCTPYKLUIO TTOCIIEA0BATENBHO 3 pasa.

* [lepenucaTh NporpaMmy Ha HU3KOYPOBHEBOM SI3bIKE
IIPOrpaMMHUPOBAHHUS

Kommwatop gee mo3Boser:

* KoMnuiupoBaTh MCXOJHBIN KOJ] Ha si3bIke «C» B UCTIONHAEMBIN (aii.
* KomnminpoBaTh UCXOJHBIN KO Ha si3bike «Python» B ncnonHsemblit
Gbaiin.

* OTnpaBnsaTh ¢Gaiisl Ha APYroil KOMIIBIOTEP.

* Co3zaBaTh KOJI Ha si3bIKe acceMOuIep JUlsl OCIIeTYIOIIEro aHaIu3a.

CootHecute aOOpeBUATYpHI:
1. VLIW

2. MIPS

3. RISC

4. CISC

5. SIMD

A. MuxkpormporeccopHasi apXuTekTypa 6e3 OJOKHPOBOK B KOHBelepe
b. Kommbrotep ¢ KOMITJIEKCHBIM HAOOpOM KOMaH/
B. BoruncnuTens ¢ HaOOpoM yIpoIEHHBIX/pelyIIUPOBAaHHBIX KOMAH/

OIIK-2.3.2
OIIK-2.V.1
OIIK-5.3.1
OIIK-5.V.1
OIIK-5.B.1
OIIK-6.3.1
OIIK-6.Y.1
OIIK-6.B.1
OIIK-7.3.1
OIIK-7.Y.1
OIIK-7.B.1

I". OnuHOYHEBIM ITOTOK KOMaH I, MHOKECTBEHHBIH IMTOTOK JAHHBIX
J. ApXuTeKTypa ¢ JJIMHHBIM KOMaH]IHbIM CJIOBOM

Pacrnionoxxure KOMaHABI B IOPSAKE YBETUYCHHUS BPEMEHH BBIITOJIHCHUS
MOV 0, EAX

NOP

CALL puts@PLT

XOR EAX, EAX

10

HpOI[OJ'DKI/ITe IpCAJIOKCHUC: B napannenLHofI BBIYMCIIMTEIILHON CHCTEME
KOH(bJII/IKT 110 JaHHBIM BO3HHUKACT, ...

11

OnuH oTBeT: AGCONIOTHOE OOBITMHCTBO COBPEMEHHBIX
BBIYUCIIUTEIILHBIX CUCTEM SIBJISIFOTCS:

* MOCIIeIOBATEILHBIMUA CHCTEMaMH

* mapayuIeTbHBIMUA CUCTEMAMHU

* MOHOJINTHBIMU CHCTEMaMH

12

UTO U3 NEePEeYUCICHHOTO SBISIETCS aCCEMOIEPHBIMUA KOMaHIaMH
ApPXUTEKTYPHI X867

* mov

* printf

* cmp

* main

* add

13

VY CTaHOBUTE COOTBETCTBHUE:
1. VIM

2. GCC

3. Meld

4. 04

A. TIporpamma cpaBHEHHUS TEKCTOBBIX (paiiioB
b. Komnuisitop

B. Kirou ontummsanum

I'. TeKCTOBBIN PENAKTOP

14

VYcTaHoBHTE MOPSAIOK BBIIOJHEHUS 3TANoB OOJBIIMHCTBA HHCTPYKLIUN B
KOHBelepe mpoueccopa:

3aIUCh Pe3yJIbTaTa

BBITIOJTHEHUE BBIYMCIICHUI

BbIOOpKA MHCTPYKIIHI

nemudpalus HHCTPYKIUH

BbIOOpKA OIEpaHI0B

15

Hasznauenue acceMOnepHON MHCTPYKLIMH «jmp» B apXUTEKType X867

16

Bepno nu cienyromee yreepkaeHue: B cynepckasipHbIX poreccopax
€CTb HECKOJIBKO BBIYMCIIMTEIIBHBIX MOJYJIEH, HO 3a71a4a paclpeaciIeHus
paboThl MeX/1y HUMH pelIaeTcs annapaTHo

BepHo

He BepHoO

17

Kakwue yrBepxkaeHusa oTHocaTcs Kk kinaccuueckoit VLIW apxurexrype:
* MOIIePIKUBACTCS HECKOJBKO THITOB (DOPMATOB KOMAH/I.

* 0JTHA MHCTPYKIIHSI MPOIIECCOPA CONEPIKUT HECKOIBKO OTIEPAIIHA,
KOTOPbIE JOJIKHBI BHIOIHATHCS MapajlIeIbHO.

* MexaHH3Mbl O0PHOBI C KOH(PIUKTAMU peaTrn30BaHbl alapaTHoO.

* MexaHu3Mbl O0PHOBI ¢ KOH(PIUKTAMU pPeaTU30BaHbl IPOTPAMMHO.

18

Y cTaHOBUTE COOTBETCTBHE:
1. KoH(bAUKTBI 110 JaHHBIM




2. KoH(IUKTBI IO yTIpaBJICHUIO
3. CTpyKTypHBIE KOH(JIUKTHI

A. BO3HUKAIOT, IPU BBHIIOJTHEHUH UHCTPYKIIMM BETBICHUS, TUOO APYTUX
WHCTPYKIUN, CBA3aHHBIX C U3MEHEHUEM MTPOTrPaAMMHOTO CUETUHKA.

b. Bo3HuKarOT B TeX cilydasx, KOorja He Bce BO3MOXKHbIE KOMOWHAIIUU
WHCTPYKIUNA MOTYT OBITh TIOIICPIKAHBI alllIapaTHO.

B. Bo3Hukarot, korga pe3yibTar BbIIOIHEHUS [IPeIbIayIIen
WHCTPYKIHUU SIBJISIETCS] BXOHBIMH JAHHBIMU JIJISI CJIETYIOLIEH
WHCTPYKIUMN.

BepHo nu cienyroniee yrBepKIACHUE: I CyNEepCKaIApHbIX U g VLIW
ApPXUTEKTYP XapaKTEPHO NapajuIeIbHOE BBIIIOJHEHUE OAHOTUIIHBIX

19 JEUCTBUN HAJl PA3HBIMU UHCTPYKLUSAMU.

Bepno

He BepHo

OCHOBHBIE THIIBI APXUTEKTYP Mpoueccopa, B KOTOPBIX MMOAACPKUBACTCS

20 o
pacnapajieIMBaHye Ha YPOBHE UHCTPYKIUN?

KoH}UIMKT 110 TaHHBIM MOKET OBITh OOHAPYIKEH aIapaTHo MOCIe TOTO,
KaK OCYIIECTBJICHA:

* JIeKOJMPOBaHKE U BBIOOPKA OTNEPAHIOB

* BpIOOpKA KOMAH/IBI U €€ TSI panus

* 3aMKCh PE3yJIbTATOB

* BRIOOpKA ONIEPAH]IOB M BBITIOJHEHUE BBIYMCICHUHN

21

Croco0bl ycTpaHeHUs] KOH(JIMKTOB B KOHBeiiepe:

* VI3MeHeHue mopsIKa CleI0BaHUs HHCTPYKIHNA

22 * PacripeziernieHre HHCTPYKIIMI Ha pa3Hble KOHBEIEPhI
* Jlo6aBnenue uaCcTpyKumu NOP

* MckiroueHne KOHMIMKTHBIX HHCTPYKIUA.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIMIUXCS 3a09HOU (hOPMBI
00yueHus1, IpeICTaBJIeHbI B Tabumie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuasbl,  ONPENCNAIOIIME  MPOLEAYypbl  OLIEHHWBAHUS
UH/IMKAaTOpPOB, XapaKTepU3YIOIIMX dTanmbl (HOPMUPOBAHMS KOMIIETEHLMH, COAepKarcs B
JOKaJbHBIX HOpMaTuBHBIX akTax [VYAIIL, peraMeHTHpyOmUX MOPSIAOK W IHpOLEAypy
IPOBE/IEHUS TEKYIIEro KOHTPOJIS YCIIEBaEMOCTH U MPOMEKYTOUHOM aTTecTaluyu 00ydaromuXxcs
I'VAIL

11. Mertoauyeckue YKa3aHus AJid o6yqa}omnxc;1 10 OCBOCHHIO AU CITUITIIIMHBI

11.1. Meronuyeckue ykazaHusi il OOYYalOUIMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKoe U SICHO€ H3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOM JIEKIMH B
paMKax TUCHMILIMHBI HE B TOM, YTOOBI MOJyYUTHh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
(byHIaMEHTaIbHBIX MpoOJeM JUCHUIUIMHBI, METOJOB HAYYHOTO TIIO3HAHUSA, HOBEHIIMX
JOCTIDKEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIHs BBINOJHSAET METOA0JIOIHYECKYIO,
OpraHU3alMOHHYI0 U MHpOpMaMoHHYI0 (QyHKUMHU. JIeKus packpbplBaeT MOHATHIHBIN anmapat

KOHKpeTHOW oOnacTu 3HaHMs, €€ MpoOJieMbl, AaeT LENbHOE NPEICTaBICHHE O UCIUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCIUTUTMHAMMU.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00YUYaIOIIUMHUCS JICKIIMOHHOTO MaTepHana;

— TOJYy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEIEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)K/I0H KOHKPETHOM TEME;

— TOJy4Y€HHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBaATEIEM;

— pa3BuTHEe Mpo(ecCHOHANBHO-/IETIOBBIX  KAauyecTB, JIIOOBU K  NOpeaMeTy U
CaMOCTOATENILHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— MOsIBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0IMMOTO JJIsi CAMOCTOSTEIILHON pabOThI;

— TIOJIydYeHUE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTUSI HAYKM W TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHI HA OJIMKaMIINe TOIbL;

— HAY4YUTHCS METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACNIATH IJIaBHBIE MBICIH U
MOJIOXKEHHUS, MPUXOJAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  Pa3JIMYHBIX
hopmMyITUpOBKax);

— MOJy4YeHHe TOYHOIO NOHMMaHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHUH.

JIeKIMOHHBIN MaTepual MOXKET COINPOBOXKAATHCS JAEMOHCTpalMedl ClaiIoB U
WCIIOIB30BAaHUEM PA3/IaTOYHOr0 Marepuajga MpU MPOBEACHUU KOPOTKHX JUCKYyCCHUH 00
O0COOCHHOCTSIX MPUMEHEHUS OTAEIbHBIX TEMATUK IO TUCIUILINHE.

11.2. Meronuveckue yKa3aHus sl 00YYarOIIUXCs 10 YYaCTUIO B CEMHHAPAX
Y4eOHBIM IUTAHOM HE TIPEyCMOTPEHO.

11.3. Meronuueckue yka3zaHUs s OOyYarOMIMXCS IO MPOXOXKIECHUIO MPAKTUYECKUX
3aHATHN
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO.

11.4. Meronuueckue yka3aHus Ui OOy4yaroIIMXCsl IO BBIIOJHEHHIO Ja0OpaTOPHBIX
pabor

B xozme BbIonHEHHs J1a0OpaTOpHBIX paboT oOyyaromuiicss JOJDKEH YIIIyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHON METOJIMKONW M TEeXHHUKOU
HKCHEPUMEHTa B COOTBETCTBUM C KBAJU(PHUKAIMOHHON XapaKTEepUCTHKONH OO0ydYaromerocs.
Boinonnenue nadbopatopHbiX pabOT COCTOUT U3 IKCHEPUMEHTAIbHO-IIPAKTHUECKOM, pacueTHo-
aHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUITHH.

Brinonnenue 1abopaTopHbIX paboOT 00ydaromMMCs SIBISIETCS HEOTHEMJIEMOM 4YacThIO
U3YyYEHUS] JUCHMIUIMHBI, OINpeneiseMoi ydeOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00ecneurBaoIIUM pelIeHre CIEAYIONMX OCHOBHBIX 3a/1a4 00y4aroierocs:

— npuoOpeTeHHe HaBBIKOB MCCJIEIOBAaHUS IMPOLECCOB, SBICHUM U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW JUCIUILIMHBL,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTallu3alls TEOPETUUYECKUX 3HAHWUN, MOJYyYEHHBIX Ha
JeKIUSX;

— IOJlyueHHe HOBOM MH(OpMAIMH 110 3y4aeMON AUCHUILINHE,

npuoOpeTeHne HABBIKOB CAMOCTOSITEIFHOM paboThl ¢ JaOOpPaTOPHBIM 000PY/IOBAHUEM U
npubopamu.

11.5. Meronuueckue yka3zaHHs JUIs 00yJarOLIMXCs IO BBIMOJIHEHUIO KypCOBOTO MPOEKTa/
KypCOBOI1 pabOThI
Y4eOHBIM MIIaHOM HE MPEAYCMOTPEHO.

11.6. MeTtonudeckue yka3aHusl JIsl OOYYarOMIMXCS MO0 MPOXOXKACHUIO CAMOCTOATEIHLHON
paboThl



B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiiCs BBITOIHSAET PabOTy IO
3aJ]aHUI0 U TIPYU METOJIUYECKOM PYKOBOJICTBE IpENojaBareis, HO 0e3 ero HermocpeaCTBEHHOTO
YYaCTHSL.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (GhopMupyeTcs
nenecooOpa3Hoe MmIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHU W CHCTCMATHU3ALIUH HpI/IOGpeTaeMBIX 3HaHI/H>'I, 06CCHC'-II/IBaeT BBICOKHUH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTaeT IIOJYYUTh HABBIKH TIOBBINICHHS
npo¢eCCHOHATBLHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CAaMOCTOSITENIBHYIO — paboty
06y“IaIOH.II/IXCSI, ABJIAKOTCA y‘-Ie6HO-MeTOI[I/I'-I€CKI/Ie MaTepurabl IO JUCHUILIIMHE.

11.7. Meronnyeckue ykasaHusi s OOyyarolUXcsd [0 IPOXOXKJIEHUIO TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEAyCMaTpPUBAET KOHTPOJIb KayeCcTBAa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIeJbl0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

11.8. Meronnyeckue ykazaHus Ui OOy4daroIIMXCs [0 MPOXO0KJIECHUIO IMPOMEXYTOUHON
aTTeCTaIHH.

[Ipomexxytounass  arrectaisi  OOydarOmIMXCsl  NpPEAyCMaTpUBaeT  OLICHUBAHHE
IPOMEXKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
ceOst:

— D9K3aMeH — ¢opMa OIEHKH 3HAHHHA, MOJYYEHHBIX OOydYaloUmIMMCcs B IIpOIEcCe
U3y4YCeHHUs] BCEU JMCIMIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSATEIILHOM pabOoThI, CIIOCOOHOCTH
OPUMEHATh HMX JUIS PEHICHUS NPAaKTUYEeCKUX 3a/1ady. DK3aMeH, KaK IpPaBHIIO, MPOBOAUTCS B
NEepHoJ SK3aMEHAIIMOHHONW CECCMM M 3aBEpIIAeTCs AaTTECTALlMOHHOW OLIEHKOW «OTIMYHOY,
«XOPOUIO», «YAOBIECTBOPUTEILHOY, «HEYIOBICTBOPUTEIHHO.

Jluct BHeceHUs: U3MEHEHUH B pabouyro MporpamMmy JUCIUILTNHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

Iloanuce BHecHIEro
M3MEHEHU

ConeprxaHre U3MECHCHHUH W JOTIOTHCHHI

Jara u Ne

MIPOTOKOJIA
3aceaHus
Kadeapb
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3aB.
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